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(54) [Title] DIGITAL BROADCASTING RECEIVER 
(57) Abstract 

Purpose: To provide a scheme characterized by the fact 
that time correction of the internal clock of the receiver 
can be carried out adaptively when digital broadcasting 
is received. 

Constitution: Multiplexed digital data including video 
data, audio data and time information are sent from 
input terminal (102) to separator (103), where said 
video data, audio data and time information are 
separated. The separated time information is decoded 
by system decoder (104). Judgment device (106) judges 
whether the current time indicated by the decoded time 
information is in the time zone when clock correction is 
prohibited, whether it is significantly different from the 
time indicated in internal clock (105), and whether it is 
in the time zone when clock correction is permitted. 
According to the judgment result, the time indicated in 
internal clock (105) is corrected based on the time 
information decoded with system decoder (104). 
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Claims 

1. A digital broadcasting receiver that receives digital data as multiplexed data including 
digitized video data and audio data, and information data containing at least time information 
indicating the current time characterized by the following facts: the digital broadcasting receiver 
has 

a separating means that separates the information data from the digital data, 
a decoding means that decodes said time information of said separated information data, 
an internal time management means that manages the time information, 
and a time correction judgment means that uses said decoded time information to judge 
whether said time information managed by said internal time management means is corrected; 
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and said time information managed by said internal time management means should be corrected 
according to the result of judgment by said time correction judgment means. 

2. The digital broadcasting receiver described in Claim 1 characterized by the following 

facts: 

said time correction judgment means presets prescribed time points TO, Tl,... Tn (n 
represents 0 or a positive integer) and the time intervals ATOO, AT01, AT 10, ATI 1 TnO [sic, 
ATnO], ATnl; said time information managed by said internal time management means is 
corrected when current time t indicated by said time information is outside the following time 
zones: 

T0-AT00St STO+ATM 
Tl-ATlOSt ST1 + AT11 



Tn-ATnO^t STn-hATnl 

3. The digital broadcasting receiver described in Claim 1 characterized by the following 

facts: 

said time correction judgment means presets allowable value a of the difference between 
current time t indicated by said time information and time ts currently indicated by said time 
information managed by said internal time management means; when the absolute value of the 
difference between said times t and ts is larger than said allowable value a of the time error, said 
time ts of said internal time management means is corrected. 

4. The digital broadcasting receiver described in Claim 1 characterized by the following 

facts: 

said time correction judgment means presets m groups (where m represents an integer of 
1 or higher) of prescribed time point T and time intervals ATO, ATI; said time information 
managed by said internal time management means is corrected when said current time t indicated 
by said time information lies within the time interval where the following relationship is 
satisfied: T-ATO <t< T+AT1 

5. The digital broadcasting receiver described in Claim 1 characterized by the following 

facts: 

a part of the control means that executes plural tasks comprises said time correction 
judgment means; 

said time correction judgment means carries out said judgment based on the state of 
execution of the tasks. 
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Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a receiver of digital broadcasting signals. More 
specifically, the present invention pertains to a digital broadcasting receiver that has a clock 
inside it, and that corrects the clock based on the time information multiplexed with the digital 
broadcasting signal. 

[0002] 
Prior art 

In place of the current analog television broadcasting, a digital broadcasting system, 
which transmits the digitized video, audio, and other broadcasting signals to various homes via 
cable or terrestrial broadcasting or the like has been started. In the U.S.A., it has been adopted as 
a part of the satellite broadcasting service. Preparation is also underway for start of said service 
in Japan. 

[0003] 

In the digital broadcasting, time information showing the current time, the electronic 
program guide, and various other additional information can at the same time also be transmitted 
together with the digitized video signal and audio signal. This is a characteristic feature. 
However, the same service is also provided in the current analog television broadcasting system 
using the vertical flyback period of the video signal. 

[0004] 

For example, Japanese Kokai Patent Application No. Hei 7[1995]-307931 provides a 
method characterized by the fact that the time information multiplexed in the vertical flyback 
period of the video signal is used to correct the internal clock of the television receiver 
automatically. 

[0005] 

Figure 7 is a block diagram illustrating the receiver in the prior art. Here, (701) represents 
a receiving antenna for receiving the television broadcasting electromagnetic waves (hereinafter 
to be referred to as TV signals), (702) represents a TV signal demodulator, (703) represents a 
line input terminal, (704) represents an input selector, (705) represents a VBID (superimposed 
vertical blanking interval signal) demodulator, (706) represents a microcomputer 
(microcomputer), and (707) represents an internal clock. 
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[0006] 

As shown in the figure, the TV signal received by receiving antenna (701) is 
demodulated by TV signal demodulator (702) to the baseband video signal and audio signal. 
Here, the video signal is fed to input selector (704). The time information and other additional 
information are superimposed as a VBID signal in the vertical flyback period of the video signal. 
Also, the output video signal of a video tape recorder or other external device is fed from line 
input terminal (703) to input selector (704). 

[0007] 

Now, assuming that input selector (704) selects the output video signal of TV signal 
demodulator (702), the video signal is sent to VBID demodulator (705), and the VBID signal of 
the video signal is demodulated. Microcomputer (706) extracts the time information from the 
VBID signal demodulated by VBID demodulator (705), and internal clock (707) is reset to the 
current time shown in the time information. In this way the time of the internal clock of the 
receiver can be automatically corrected from the time information superimposed on the TV 
signal, and it is also possible to correct time differences corresponding to the receiving area of 
the receiver and other errors. Said time correction is executed each time the time information is 
multiplexed. 

[0008] 

Problems to be solved by the invention 

The aforementioned prior art is an excellent means for automatically setting the time of 
the internal clock of an analog broadcasting receiver. For digital broadcasting, however, because 
the time information and other additional information are all transmitted with the same format, 
there is no dedicated demodulator for the time setting processing. Also, microcomputer (706) 
controls the decoding processing of the video data and audio data, etc., so that it is impossible to 
give priority to processing the time information, and there are plural processing tasks that use the 
time information. Consequently, it is impossible to correct the time without considering the other 
tasks. 

[0009] 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a digital broadcasting receiver that can adaptively correct the time information 
managed by the internal clock. 
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[0010] 

Means to solve the problems 

In order to realize the aforementioned purpose, the present invention provides a digital 
broadcasting receiver that receives digital data as multiplexed data including digitized video data 
and audio data, and information data containing at least time information indicating the current 
time, characterized by the following facts: the digital broadcasting receiver has a separating 
means that separates the information data from the digital data, a decoding means that decodes 
said time information of said separated information data, an internal time management means 
that manages the time information, and a time correction judgment means that uses said decoded 
time information to judge whether said time information managed by said internal time 
management means should be corrected. 

[0011] 

With said constitution, it is possible to correct the time information managed by the 
internal time management means without influencing task processing and other operations. 

[0012] 

Embodiment of the invention 

In the following, the embodiment of the present invention will be explained. In the 
following explained embodiment, for example, the power supply plug is inserted into a socket to 
supply power, and even when the power switch is not turned on, the time information and other 
information data that are digitally broadcast are still received and decoded in the standby state. 

[0013] 

Figure 1 is a block diagram illustrating Application Example 1 of the digital broadcasting 
receiver of the present invention. Here, (101) represents a receiver; (102) represents an input 
terminal; (103) represents a separator; (104) represents a system decoder; (105) represents an 
internal clock; (106) represents a judgment device; (107) represents a video decoder; (108) 
represents an audio decoder; (109), (110) represent output terminals. 

[0014] 

As shown in the figure, the digital data input from input terminal (102) to receiver (101) 
are prepared by multiplexing the time information and other additional information with the 
digitized video data and audio data. The input digital data are prepared by digital demodulation 
of the digital broadcasting signal from the broadcasting station, followed by error correction or 
other processing. 
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[0015] 

The digital data input via input terminal (102) is sent to separator (103), and they are 
separated into video data and audio data as well as the additional information. The video data are 
decoded by video decoder (107), while the audio data are decoded by audio decoder (108). They 
are then output from output terminals (109), (110), respectively. 

[0016] 

Also, the additional information separated out by separator (103) is sent to system 
decoder (104) and decoded. The time information indicating the current time from among the 
decoded additional information is sent to judgment device (106). On the other hand, internal 
clock (105) manages the time information, and the time corresponding to the time information is 
displayed (although, display is not a necessity). Said judgment device (106) judges whether it is 
necessary to correct the time information managed by internal clock (105), that is, the time of 
internal clock (105), from the time information decoded with system decoder (104). If correction 
is needed, judgment device (106) will correct the time displayed by internal clock (105) based on 
the time information decoded by system decoder (104). Correction of the time information refers 
to setting internal clock (105) to the time indicated by the time information decoded with system 
decoder (104). 



[0017] 

Here, time information showing sequential times t is multiplexed with the digital data 
input from input terminal (102), and system decoder (104) sequentially decodes said time 
information. 



[0018] 

However, when said judgment processing in judgment device (106) requires time At, 
time interval At elapses from reception of the time information from system decoder (104) to 
obtaining of the judgment result that the time of internal clock (105) should be corrected. When 
internal clock (105) carries out time correction using the time information showing time t, a time 
error At results in the time indicated by internal clock (105). 



[0019] 

When said time error At is not negligible, system decoder (104) is controlled after the end 
of the judgment processing by judgment device (106), and based on the time information at this 
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time or right after that, the time indicated by internal clock (105) is corrected. Judgment device 
(106) does not perform said judgment processing for this time information. 

[0020] 

Figure 2 is a flow chart illustrating the operation of judgment device (106). 

[0021] 

First of all, when the power of receiver (101) is turned on (step 201), the time indicated 
by internal clock (105) is corrected (step 202) based on the time information decoded with 
system decoder (104). Here, turning on the power for receiver (101) means that the state is 
included in which power is fed to it via the AC socket even when the power switch is not turned 
on yet (this is the aforementioned standby state). It then stands by from the time correction until 
a prescribed time (a) has elapsed (step 203). Also, in the operation after power is turned on (step 
201), it stands by for prescribed time (a) after the last time correction of internal clock (105) 
(step 203). Here, said prescribed time (a) can be set arbitrarily, such as at 1 h or 1 day, etc. 

[0022] 

After said prescribed time a has elapsed (step 203), a judgment is made as to whether the 
time is within the prohibited time zone for clock correction (that is, correction of the time 
indicated by internal clock (105)) (step 204). If NO, it returns as aforementioned to the time 
information decoded by system decoder (104), and time correction for internal clock is executed 
(105) (step 205). For example, if the AC plug is not pulled out to shut off the power supply (step 
206), process flow returns to step 203. 

[0023] 

Here, clock correction prohibited time b and time c determining the prescribed clock 
correction prohibited time zone surrounding it are set in judgment device (106). In said step 204, 
assuming the current time indicated by the time information decoded by system decoder (104) to 
be t, a judgment is made as to whether said current time t is within the clock correction 
prohibited time zone, namely, 
b-c < t < b + c 

If this relationship is satisfied, time correction of internal clock (105) is not performed. 
Also, in step 204 shown in Figure 2, one has 
1 1 — b | > c 

However, this is the same as the above inequality. 
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[0024] 

In receiver (101), said clock correction prohibited time b refers to the time when it is 
highly possible that program switching will take place, such as 7:00PM, 7:30PM, 8:00PM, and 
other times within 30 min from each other. Said time c may be, e.g., 1 min or the like. Here, 
assuming said clock correction prohibited time b is 7:00PM, and time c is 1 min, the zone where 
time correction of internal clock (005) is prohibited is from 6:59PM to 7:01PM. Within this time 
zone, time correction of internal clock (105) is forbidden. 

[0025] 

In receiver (101), display of the broadcast program table, selection of programs, and other 
task processing is carried out frequently at said times of 7:00PM, 7:30PM, 8:00PM, etc. 
Consequently, by setting clock correction prohibited time b at said 7:00PM, 7:30PM, 8:00PM, 
etc. with time intervals of 30 min from each other, it is possible to avoid the time zones when the 
task processing frequency is high in executing time correction of internal clock (105), so that it is 
possible to increase the processing efficiency for the tasks of receiver (101). 

[0026] 

Consequently, according to this embodiment, time correction of internal clock (105) is 
executed automatically, and the processing efficiency for the tasks executed by receiver (101) 
can be increased. 

[0027] 

Figure 3 is a flow chart illustrating operations in Embodiment 2 of the digital 
broadcasting receiver in the present invention. The block constitution of Embodiment 2 is the 
same as that shown in Figure 1 . 

[0028] 

In Embodiment 2, as shown in Figure 1, when the difference between time tc currently 
indicated at said time information managed by internal clock (105) and current time t indicated 
by said time information decoded with system decoder (104) exceeds a preset allowable error 
time d, that is, when time tc is considerably shifted from current time t, time correction of 
internal clock (105) is carried out. 

[0029] 

As shown in Figure 3, after performing the operations of steps 201, 202 as shown in the 
flow chart of Figure 2, judgment device (106) monitors current time t decoded with system 
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decoder (104) and time tc indicated by internal clock (105), and judges whether the absolute 
value of the difference between said times t and tc, |tc-t|, exceeds said preset allowable error time 
d (step 303). If YES, as shown in the flow chart in Figure 2, time correction of internal clock 
(105) (step 205) is carried out in a time zone outside the clock correction prohibited time (step 
204). 

[0030] 

That is, in said Embodiment 2, instead of step 203 shown in Figure 2, the operation of 
step 303 is carried out. 

[0031] 

As explained above, according to Embodiment 2, when the error in the time indicated by 
internal clock (105) is larger than allowable error time d, time correction of internal clock (105) 
is carried out automatically. Consequently, internal clock (105) can always accurately indicate 
the correct actual time t within said allowable error time d. For example, the error can be kept 
within 5 sec. However, the present invention is not limited to this specific value. 

[0032] 

Figure 4 is a flow chart illustrating the operation of the digital broadcasting receiver in 
Embodiment 3 of the present invention. The block constitution in Embodiment 3 is identical to 
that shown in Figure 1 . 

[0033] 

In Embodiment 3, unlike the case of Figure 2, time correction is executed for internal 
clock (105) within a preset time zone. As shown in Figure 4, instead of step 204 in Figure 2, the 
operation of step 404 is carried out. 

[0034] 

As shown in Figure 1, in internal clock (105), clock correction time e and correction 
allowable time f for determining the time zone in which it is assumed there is less task 
processing in receiver (101) are preset. 

[0035] 

As shown in Figure 4, just as was shown in the flow chart of Figure 2, steps 201, 202 and 
203 are executed, and a judgment is made by judgment device (106) as to whether the absolute 
value |t-e| between current time t shown at the time information decoded with system decoder 
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(104) and said clock correction time e is within said correction allowable time f after prescribed 
time has elapsed since the last time correction of internal clock (105) (step 404). If it is within 
said correction allowable time f, time correction of internal clock (105) is carried out (step 205). 

[0036] 

Here, assuming the time with little task processing to be 4:00AM, this is taken to be clock 
correction time e. On the other hand, for example, correction allowable time f is taken to be 
5 min. The time when it is possible to carry out time correction of internal clock (105) in said 
step 404 is taken to be from 3:55AM to 4:05AM. In this case, said prescribed time a in step 203 
is 1 day, and the time correction of internal clock (105) is performed once each day at about 
4:00AM. 

[0037] 

Consequently, in Embodiment 3, by setting clock correction time e at a time when there 
is little task processing in receiver (101), the time correction of internal clock (105) can be 
carried out avoiding the time zones with a high task execution frequency, the efficiency of task 
processing by receiver (101) can be increased. 

[0038] 

Here, time correction is carried out once each day. However, if it is possible to avoid the 
time zones with high task processing frequency, time correction can also be carried out several 
times each day. 

[0039] 

Figure 5 is a block diagram illustrating Embodiment 4 of the digital broadcasting receiver 
of the present invention. Here, (5 12)-(5 14) represent the tasks, and (511) represents a controller. 
The same symbols as those used above in Figure 1 are adopted here, and they will not be 
explained again. 

[0040] 

As shown in the figure, for example, controller (511), which also contains judgment 
device (106), carries out the following tasks: task (5 12) for decoding of video decoder (107), task 
(513) for synchronization control of video decoder (107) and audio decoder (108), and the task 
[514] for decoding of audio decoder (108). 
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[0041] 

Figure 6 is a flow chart illustrating the operation of judgment device (106) in controller 
(511) shown in Figure 5. 

[0042] 

In Embodiment 4, only when said tasks (512), (513), (514) are not being executed is said 
processing of judgment device (106) carried out. As shown in Figure 6, instead of step 204 
shown in Figure 2, the operation of step 606 is carried out. 

[0043] 

That is, as shown in Figure 6, just as in the flow chart of Figure 2, after prescribed time 
has elapsed since the last time correction in internal clock (105) and with steps 201, 202, 203 
having been executed, judgment device (106) judges whether tasks (512), (513), (514) are being 
executed (step 606). Here, when one of said tasks (512), (513), (514) is executed, process flow 
stands by as is. On the other hand, when none of said tasks (512), (513), (514) is being executed, 
said time correction of internal clock (105) is carried out (step 205). 

[0044] 

In this way, in Embodiment 4, when a task which performs processing using time 
information is being executed, or a task with a higher priority is being executed, said time 
correction of internal clock (105) is carried out adaptively without hampering said processing. 

[0045] 

Effects of the invention 

As explained above, according to the present invention, correction of the time 
information managed by the internal clock is adaptively carried out according to the state of task 
execution inside the receiver during digital broadcast reception or another control processing 
state. Consequently, it is possible to carry out correction of the time information without 
significantly affecting the other control processing, and the time indicated at the time information 
can be made to coincide with the current time with very high accuracy, and at the same time the 
control efficiency of task processing can be increased. 

Brief description of the figures 

Figure 1 is a block diagram illustrating Embodiment 1 of the digital broadcasting receiver 
in the present invention. 

Figure 2 is a flow chart illustrating the operation of the judgment device in Figure 1 . 
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Figure 3 is a flow chart illustrating the operation of the judgment device in Embodiment 

2 of the digital broadcasting receiver in the present invention. 

Figure 4 is a flow chart illustrating the operation of the judgment device in Embodiment 

3 of the digital broadcasting receiver in the present invention. 

Figure 5 is a block diagram illustrating Embodiment 4 of the digital broadcasting receiver 
in the present invention. 

Figure 6 is a flow chart illustrating the operation of the judgment device shown in Figure 

5. 

Figure 7 is a block diagram illustrating an example of the broadcasting receiver in the 
prior art. 

Explanation of symbols 

101 Receiver 

102 Digital data input terminal 

103 Separator 

104 System decoder 

105 Clock 

1 06 Judgment device 

107 Video decoder 

108 Audio decoder 

109 Video data output terminal 

110 Audio data output terminal 
511 Controller 

512-514 Task C [sic] processing means 
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B END 

201 Power ON? 

202 Execute correction of internal clock 

203 Has time a elapsed since the last time match? 



15 



204 |Decoded time t - clock correction prohibited time b| > time c? 

205 Execute correction of internal clock 

206 Stop power supply? 
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205 Execute correction of internal clock 

206 Stop power supply? 
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Key: A START 

B END 

201 Power ON? 

202 Execute correction of internal clock 
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206 Stop power supply? 
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Figure 6 

Key: a START 

b END 
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202 Execute correction of internal clock 

203 Has time a elapsed since the last time match? 
606 Task execution underway? 

205 Execute correction of internal clock 

206 Stop power supply? 
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